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ABSTRACT 
 
In Australia, all states and territories in Australia have maintained their own and separate set of laws for 
regulating health and safety. The difference has been more pronounced in the mining sector. The main 
reason for maintaining these separate regimes in mining has been based on an old-age argument that the 
hazards, culture and circumstances of the mining industry are somewhat different to those existent in other 
industries. As a result there are at least three different structures of the health and safety law in Australia. In 
recent years, however, there has been push by industry and government to drive some consistency and 
harmonization in regulating health and safety. To address this disparity the Federal Government has, in 
consultation with the states and territories, developed and issued the Model Work Health and Safety Act 
(WHSA) and the Model Work Health and Safety Regulations (WHSR) which is expected to become a 
uniform set of health and safety laws for the country. For the mining sector, a draft set of Regulations and 
Codes of Practice aimed at harmonizing health and safety has been issued. It is expected this will provide 
the country’s first ever set of standards and benchmarks for the mining sector. This paper compares and 
contrasts the existing and the proposed set of laws in the three states of Victoria, Queensland and Western 
Australia. It concludes with a discussion on what the proposed laws mean for managing risks associated with 
ventilation in underground mining. 
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INTRODUCTION 
Australia is a Federation of six states and two territories. The country’s Constitution does not give the 
Commonwealth a general power to legislate for health and safety. As a result health and safety in Australia 
has mostly been regulated at state and territory level through at least 10 different Acts. 8 of these apply to 
the states and territories, 1 covers employees of the Federal Commonwealth and certain licensed 
corporations, and 1 commonwealth Act for the maritime industry. These mainstream acts are the result of 
three eras of reforms, first initiated through the British Robens report  (Robens, 1972), and undergoing a 
continuum of improvements from traditional, prescriptive-based, general duties, performance-based to 
systematic process-based standards (Bluff and Gunningham, 2004, Gunningham, 2007). The reformed Acts 
place broad general duties on parties who have a significant influence on health and safety, including 
employers, self-employed persons, persons in control of workplaces, employees, designers, manufacturers 
and suppliers of plant and substances, and erectors and installers of structures (Johnstone, 2008, 2004). 
The acts are supplemented by regulations which establish the necessary standards and performance, and 
lay down processes that need to be followed. Further guidance on how compliance can be achieved with the 
Act and the regulations are contained in codes of practice which are hazard-based, process-based or 
systems-based.  
Mine Health and Safety Legislation 
Accrding to Gunningham (2007), the mining industry in Australia has always been treated as special case 
because “the severity and distinctiveness of the hazards the industry faces, its historically high level of work 
related fatalities, incidents and diseases, and its record of major disasters have all resulted in a perception 
that it should be treated differently from the mainstream industries”. This, coupled with arguments from key 
                                            
1 MAusIMM, Associate Professor Mine Engineering, School of Science, Information Technology & 
Engineering, University of Ballarat, Australia. 
2 MAusIMM, PhD Candidate and Sessional Course Coordinator, School of Health Sciences, University of 
Ballarat, Australia. 
2 
 
influential industry leaders that more specialised skills are required for effective regulatory oversight of the 
mining sector compared to other traditional industries such as manufacturing and construction has meant the 
industry has always been the subject of a separate mine health and safety regime (Laing, 2004). The 
argument has succeeded in the resource-rich states such as Queensland and Western Australia 
(Gunningham, 2007), but not necessarily in Victoria which has a small resource base. An outcome of this 
separation has been that the mining industry in the latter the first two states have generally been secluded 
from mainstream health and safety regulatory developments that have occurred in other states 
(Gunningham, 2005), resulting in significant gaps between developments in health and safety theory and 
practice and its legal application in the different states. 
State Level Regulatory Reforms in Mine Health and Safety 
In an attempt to narrow the gap between mainstream industries and mining, a number of reforms were 
initiated in Queensland, Victoria and Western Australia between 1999 and 2005. Although the reforms did 
not abolish mine-specific legislation, the reforms approaches embraced broad-based general duties, and (to 
a lesser degree) performance standards. The reforms also led to across the board level controls for hazards 
and risks, encourages the ability to identify and deal with new and emerging hazards as they arise, and 
facilitates innovation and cost-effective solutions (Johnstone, 2004). However, similar to mainstream health 
and safety legislation, there are differences in the laws. In the next section the mining health and safety 
legislation of the three states of Queensland (QLD), Victoria (VIC) and Western Australia are analysed, by 
comparing and contrasted by examining the basic framework and ventilation requirements. 
Queensland Mine Health and Safety Legislation 
Until 1999, health and safety in mines and quarries in Queensland were regulated through two sets of Acts, 
including the Mines Regulation Act 1964 (QLD) and the Metalliferous Mining Regulations 1985 (QLD). These 
were largely based on the 19th century traditional approaches which were largely prescriptive in nature. Major 
reforms were implemented in 1999 with two specific Acts being enacted. The first was the Coal Mining 
Safety and Health Act 1999 (CMSHA), the second Mining and Quarrying Safety and Health Act 1999 
(MQSHA). This approach aims to complement mining and non-mining health and safety legislation 
(Gunningham, 2007). Both Acts have their own set of regulations, including the Coal Mining Safety and 
Health Regulations 1999 and the Mining and Quarrying Safety and Health Regulations 2001. The legislation 
is a three-tiered which is similar to the reformed mainstream health and safety legislation, the basic 
framework for which is illustrated in Figure 1. 
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Figure 1: Framework of Queensland Mine Health and Safety Laws 
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Standards and Management of Risks  
There are no specific requirements for ventilation in both Acts. There however, is a general obligation under 
both CMSHA and MQSHA to ensure ‘an acceptable level of risk’ is achieved through measures in place at 
each mine (CMSHA 1999, s. 30; MQSHA 1999, s. 26). Both Acts place a particular emphasis on the control 
and management of risks (Gunningham, 2007). The standards and processes required to manage the risks 
are contained in the regulations. For example, Part 11 Division 2, rr. 343-344 of CMSHR establish air quality 
exposure standards for CO2 (12500ppm TWA), O2 (19%) and CH4 (2.5%). Other requirements include 
minimising noxious and flammable gases where controlled ventilation is required, air velocity of controlled 
ventilation (0.3 m/s), and at least one duct for entry and for return air. Division 3, r. 346 stipulates the design 
needs to prevent intake air travelling across the face of a permanent seal, minimise risks of inrush and 
leakage into intake airways, atmospheric contaminants from goaf areas and abandoned or sealed workings. 
R. 349 requires specific action to be taken when a ventilation system fails partially or totally for more than 30 
consecutive minutes. Performance standards for design and installation of ventilation control devices (VCDs) 
are stipulated in r. 350, and requirements for fans in underground ventilation is listed in Division 5, rr. 353-
358. Further exposure standards are found in Division 6, rr. 359-361, while standards for monitoring 
atmospheres, including air quality and flow rate, barometric pressure and effective temperature are specified 
in Division 7, rr. 362-364. 
 
The risk management requirement of underground ventilation in MQSHR is stipulated in s. 48: 
 
“48. A person who has an obligation under the Act to manage risk in relation to ventilation at a mine 
must ensure appropriate measures are taken to ensure the ventilating air in a place where a person 
may be present at the mine is of a sufficient volume, velocity and quantity to achieve a healthy 
atmosphere”(Department of Mines and Energy, 2008). 
 
What is deemed to be sufficient is not stipulated, but a 9-page guidance note is available from the 
department which provides detailed information on what Inspectors will generally look for. 
 
The broad approach to risk management involves the use of standard operating procedures (SOPS_. For 
example, a SOP under s. 347 is required for ventilating workplaces which must include maximum distances 
from mine face for locating ducting and brattice lines; a SOP under s.348 is required for and a SOP is 
required for constructing, installing, using and maintaining VCDs 
 
The reformed legislation for mine health and safety in the state of Queensland have progressed significantly 
away from detailed prescriptions, although some degree of prescription still remains (Gunningham, 2006). 
The prescription appear to be more pronounced in the CMHSR. There is a strong emphasis on risk 
management and SOPs, with the latter being required to be developed in consultation with workers 
(Gunningham, 2007). This, together with a safety and health management systems and hazard management 
plans are substantial reforms that may be seen to be over and beyond mainstream health and safety 
developments (Gunningham, 2007).  
Mine Health and Safety Legislation in Victoria 
In contrast to Queensland, mine health and safety in Victoria was regulated under the mainstream 
Occupational Health and Safety Act 1985, through an inter-departmental memorandum of understanding 
(MOU) until. Through this MOU Mine State Inspectors employed by the Department of Primary Industries 
were appointed as OHS Inspectors under the OHS Act. In 2006 a review of mine health and safety 
regulation in the state recommended a transfer of this responsibility back to a single health and safety 
agency. This occurred in 2007and mine health and safety has been very much part of the mainstream health 
and safety legislation since 2008. The basic framework is illustrated in Figure 2.  
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Figure 2: Framework of Victoria Mine Health and Safety Laws 
 
The enabling act is the Occupational Health and Safety Act 2004 (VIC), which is supplemented by a 
comprehensive, consolidated Occupational Health and Safety Regulations 2007 (VIC).  
 
Standards and Management of Risk 
Similar to Queensland, there is no specific reference to ventilation in the Act. Mine health and safety 
requirements form part of the Occupational Health and Safety Regulations 2007 (VIC). Unlike Queensland, 
however, mines are treated as a hazardous industry, similar to construction and major hazard facilities. The 
specific legal requirements are stipulated in Chapter 5 of regulations. Part 5.3 sets standards for mines, and 
requirements for managing risks are included in Division 1, Subdivision 1 (ANSTAT, 2007). These include 
identifying hazards and assessing risks (r. 5.3.7), controlling risks (r. 5.3.8), reviewing of the process by 
operator (r. 5.3.9); establishing and implementing a safety management system (sms) for prescribed mines, 
which includes all underground mining operations (ANSTAT, 2007).  Loss of ventilation is stipulated as a 
mining hazard (OHSR 2007, r. 5.3.2). In addition, the performance standards for working environment is 
stipulated in r. 5.3.30, and includes provision of air at safe levels, control of atmosphere to prevent thermal 
stress, safe moisture content levels and sufficient lighting (ANSTAT, 2007).  
 
There is a specific requirement for ventilation systems in prescribed mines stipulated in r. 5.3.31, viz: 
“5.3.31 Ventilation system  
(1) The operator of a prescribed   mine must ensure that— 
(a) ventilation circuits at the mine do not allow airflows to recirculate; and 
(b) structures that regulate airflow are maintained in operating condition; and 
(c) air does not pass through so many work areas that it becomes unfit to breathe; and 
(d) dead-end openings are not worked unless adequate auxiliary ventilation is provided; and  
(e) underground workings are not ventilated with contaminated air” (ANSTAT, 2007). 
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Specific details on how these can be achieved are provided in compliance codes.  
By incorporating mine health and safety into mainstream health and safety legislation, Victoria has 
progressed to a highly performance-based legislation, with requirements that include safety management 
systems, a risk management process that covers identification and assessment of risks, elimination of risks 
so far as is reasonably practicable, and a review of the risk management process and of the controls 
stipulated. The absence of detailed prescription creates an opportunity for industry to lead innovations in risk 
management. 
Western Australia Mine Health and Safety Legislation 
Western Australia has adopted an approach which in many ways is similar to Queensland, except for one 
major difference. There is a single Act and a single set of regulations that covers all types of mining. The key 
legislation is the Mines Safety and Inspection Act 1994 (WA) which is supplemented by the Mines Safety and 
Inspection Regulations 1995 (WA). The Act and regulation replaced the Mines Regulation Act 1946 (WA) 
and the Coal Mines Regulation Act 1946 (WA), the basic legal framework is illustrated at Figure 3. 
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Figure 3: Framework of Mine Health and Safety Laws in Western Australia 
 
Standards and Management of Risks 
Similar to the other two states, the requirement for ventilation are not stipulated in MSIA but covered in the 
regulations, specifically part 9, rr 9.1-9.35 (MSIR 1995). There are equirements for ensuring any defects or 
deficiencies in the ventilation system is rectified (r. 9.8), exposure limits for abrasive blasting operations are 
set at 5% (crystalline silica), 1% (As, Be),Pb, Cd, Ni, At, Co, Cr andSn); and prohibitions on radioactive 
substances and respirable dust (r.9.9) (MSIA 1999). Exposure standards for also set for respirable dust (3.0 
mg/m3), inhalable dust (10.0 mg/m3), and O2 (> 18%) (r.9.11). There is an explicit requirement to control 
atmospheric contaminants through either dilution or extraction (r.9.12); and that air in underground 
workplaces is of sufficient volume, velocity and quality to remove atmospheric contaminants and to maintain 
a healthy atmosphere during working hours (r.9.14). R. 9.15 includes air temperature (although levels are not 
stipulated), r.9.16 requires that supplied air for underground be obtained from the purest source available, 
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while r. 9.20 covers specific requirements relating to ventilating fans and other equipment. The requirement 
for distribution of underground air is covered at r.9.21, while rr.9.22-9.23 deal with blasting fumes. 
 
A key difference in MSIA and MSIR compared to CMSHA, QMSHA and OHSA are a heavy reliance on 
prescriptions on top of general duties and risk-based provisions (Gunningham, 2007).  Hence, although 
modelled on the principles of modern-style legislation suggested by Robens, the current approach is a 
reminiscent of traditional safety legislation, suggesting that the state has a long way to go in terms of 
sustained improvements in health and safety performance (Gunningham, 2005). 
 
The brief analysis above suggests that current approaches to risk management associated with ventilation is 
a mixed baggage of measures, ranging from highly prescriptive standards in WA to some process and 
performance-based standards in Queensland and Victoria. These differences pose compliance and 
enforcement-related problems to different players involved in mining that operate across different states, and 
reduces the level of protection afforded to workers, many of who are involved as contractors or sub-
contractors in different states (Johnstone, 2008). It is therefore not surprising that calls for a unified and 
harmonization system have been an agenda for at least three decades. A process of national harmonisation 
commenced under the Labour Government of the (then) Prime Ministership of Kevin Rudd, and continued 
under the current Gilard Coalition Government. The last two years have seen a Model Work Health and 
Safety (WHS) Bill declared in 2010 with an expectation that this will be adopted by all states and territories 
by the end of 2011, so that a common WHS Act will be place by the beginning of 2012. A draft Model Work 
Health and Safety Regulation (WHSR) was also issued in December 2010, followed by a public consultation 
process in 2011, with an expectation that the WHSR will be adopted by all states and territories by the end of 
2012. 
HARMONIZED ARRANGEMENTS  
The harmonized legislation is comprised of a Model Work Health and Safety Bill and consolidated 
Regulations, supported by codes of practice. An example of the basic framework is illustrated in Figure 4. In 
essence it is similar to the framework that currently exists in Victoria. 
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Figure 4: Framework of Harmonized Health and Safety Laws 
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Under the harmonized arrangements, the Model WHS Act applies to all mines.  The Act requires a person 
conducting a business or undertaking (PCBU) to ensure, so far as is reasonably practicable, that workers 
and other persons are not put at risk from work carried out as part of the business or undertaking (SafeWork 
Australia, 2010a). Implicit in this general duty is the need to provide adequate ventilation. 
 
STANDARDS AND MANAGENT OF RISKS UNDER HARMONIZED ARRANGEMENTS 
The harmonization process for mine health and safety originally has involved the National Mine Safety 
Framework (NMSF), an initiative of the Ministerial Council on Mineral and Petroleum Resources (MCMPR) 
(SafeWork Australia, 2011b). WorkSafe Australia have agreed that a step towards harmonization involves 
getting acceptance to a set of ‘core’ standards which will apply to all states, and a set of ‘non-core’ 
requirements to address higher risk mining such as coal-mining (SafeWork Australia, 2011b). A draft of the 
core standards have developed and forms part of the Model Work Health and Safety Regulations: Chapter 9 
- Mines (SafeWork Australia, 2011b). 
 
R. 9.2.19 requires the atmosphere in the mine be controlled to prevent heat stress, and for maintaining 
moisture content at a safe level (SafeWork Australia, 2010b). The COP provides further guidance on factors 
that need to be considered in determining safe levels, including temperature, humidity, heat exchanges, 
radiant heat, personal factors, and methods for controlling exposure to heat risks (SafeWork Australia, 
2011a). A management plan for working in heat where the WBT is likely to exceed 270C is suggested, with 
work stopping when WBT of exceeds 34 0C (SafeWork Australia, 2011a).  
 
R. 9.2.20 requires control measures be implemented for effective reduction, dilution or extraction of any 
airborne contaminants, asphyxiant or explosive gases to meet air quality and safety standards. The COP 
suggests that specific hazards that can be controlled through ventilation include oxygen content, toxic and 
asphyxiant gases, flammable gases, airborne dust, fumes, products of combustion, humidity, temperature, 
and naturally occurring radioactive materials (SafeWork Australia, 2011a). 
 
R. 9.2.21 requires eliminating exposure to respirable and inhalable dust, with TWA exposure standards of 
3.0mg /m3 (respirable dust) and 10.0mg/ m3 (inhalable dust). 
 
R. 9.2.22 requires the ventilation system provide sufficient volume, velocity and quality of air of to ensure, 
with regard to a number of factors such as concentration of oxygen, carbon dioxide, airborne contaminants 
and flammable or explosive gases, and likely changes to these concentrations at different stages of mining 
operations in the mine (SafeWork Australia, 2010b). 
 
The COP sets safe oxygen levels ranging from 19.5% to 23.5% by volume. In addition, minimum airflow of 
0.3 m/sec for roadways, 0.06 m3/sec per kW of maximum output capability of the engine or a minimum 
quantity of 3.5 m3/sec. Similar levels are set for CO, with an exposure standard of TWA of 30ppm. Exposure 
standards for CO2 are set at TWA of 5,000 ppm; STEL 30,000 ppm (general workplaces and a TWA of 
12,500 ppm; STEL of 30,000 ppm (coal mines) (SafeWork Australia, 2011a). 
 
Where a risk from CH4 arises, R. 9.2.23 requires the mine operator to ensure the concentration of methane 
in intake air does not exceed 0.25% (SafeWork Australia, 2010b). Other requirements stipulated for CH4 
include ensuring arrangements are in place for tripping electricity supply to a production area when methane 
concentration exceeds 1.25% and evacuating persons from work area when CH4 in return air exceeds 2.0%. 
In addition, visible or audible warning devices are required to be installed, with triggers set 0.25% (intake air), 
1.25% (production area) and 2% (return air). Methods for controlling risks of CH4 are stipulated in the COP. 
Methods and standards for controlling other contaminants such as hydrogen sulphide, nitrous fumes, 
hydrogen, ammonia and radon are provided for in the COP. 
 
R. 9.2.28 requires that ventilation circuits at the mine do not allow uncontrolled airflows to recirculate; plant 
and structures that regulate airflow to be maintained in good working order; dead-end openings are not 
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worked without the availability of adequate auxiliary ventilation and restricting work in areas that has been 
ventilated with contaminated air. In addition, there is a requirement for supply air to be obtained from the 
purest source available, and for regular measurements of direction, course, volume and velocity of air 
current. Records of such measurements and any other monitoring and testing are required to be kept at the 
mine. The COP provides further guidance on system (including fans and ventilation control devices), and 
parameters for measuring, monitoring and data management.  
 
CONCLUSION 
Structurally, the harmonized legislation most closely resembles the framework that currently exists in 
Victoria. The Model WHS act lay down general duties which are expanded upon in the WHSRs. In addition, 
the regulations stipulate performance standards that are required to be achieved, in common to mainstream 
health and safety legislation. There is a small degree of prescription in terms of exposure standards and air 
velocities. Perhaps the most important development arising out this harmonization involves the use of risk 
management principles of identifying, assessing and controlling risks in a systematic manner. In terms of 
ventilation this systems approach include ventilation control plans and working in heat management plans 
which are required to be cross-referenced with the mines work health and safety management plans. These 
approaches can be suggested to go beyond mainstream health and safety legislative developments. 
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